The AlGaN/GaN-based heterostructure field effect transistor (HFET) can be operated under high-power, high-frequency, and high-temperature conditions compared to conventional Si-based devices. Due to the lack of suitable substrates for current commercial applications, GaN epitaxial layers for electric devices are grown on Si substrate which is one of the promising candidates because of the low cost and easily obtaining a large diameter. However, it is difficult to grow GaN layers on Si substrate because of the large lattice mismatch (~17%) and the large thermal expansion coefficient difference (~37%) between GaN and Si material. GaN grown on Si substrate is under tensile stress leading to cracking of layer easily. Therefore, the growth of epitaxial structure is important for obtaining the crack-free and the smooth surface of GaN grown on a larger diameter of Si substrate. Compared to the epitaxial structure on the 2-inch Si substrate, high temperature AlN layers were inserted in order to minimize cracks on the 6-inch Si substrate. [1] In this paper, we reported crack-free and homogeneous GaN layers were successfully grown, and the AlGaN/GaN HFET with a high breakdown voltage of over 600 V were fabricated on the 6-inch Si (111) substrate. The electrical characterizations were performed on HFETs and showed low standard deviation of electric characteristics over whole fabricated 6-inch wafers. [4] 
Introduction
The AlGaN/GaN-based heterostructure field effect transistor (HFET) can be operated under high-power, high-frequency, and high-temperature conditions compared to conventional Si-based devices. Due to the lack of suitable substrates for current commercial applications, GaN epitaxial layers for electric devices are grown on Si substrate which is one of the promising candidates because of the low cost and easily obtaining a large diameter. However, it is difficult to grow GaN layers on Si substrate because of the large lattice mismatch (~17%) and the large thermal expansion coefficient difference (~37%) between GaN and Si material. GaN grown on Si substrate is under tensile stress leading to cracking of layer easily. Therefore, the growth of epitaxial structure is important for obtaining the crack-free and the smooth surface of GaN grown on a larger diameter of Si substrate. Compared to the epitaxial structure on the 2-inch Si substrate, high temperature AlN layers were inserted in order to minimize cracks on the 6-inch Si substrate. [1] In this paper, we reported crack-free and homogeneous GaN layers were successfully grown, and the AlGaN/GaN HFET with a high breakdown voltage of over 600 V were fabricated on the 6-inch Si (111) substrate. The electrical characterizations were performed on HFETs and showed low standard deviation of electric characteristics over whole fabricated 6-inch wafers. [4] 
Experimental
An AlGaN/GaN HFET structure was grown on a 6-inch Si (111) substrates, and all metal organic chemical vapor deposition (MOCVD) growth was performed by Aixtron planetary reactor. The bare Si (111) substrate was first annealed in the reactor to remove the native oxide layer, followed by the growth of an AlN nucleation layer [1] [3], AlGaN buffer layers with three different Al compositions, 1.5 m unintentionally doped (UID) GaN layer, μ 22nm Al 0.2 Ga 0.8 N barrier, thin GaN capping layer were grown. AlN interlayers were inserted on the interface between AlGaN/AlGaN and AlGaN/GaN of buffer layer to achieve the crack-free area of GaN grown on 6-inch Si substrate. [4] All growth parameters of HT-AlN interlayer were kept the same except the deposition position. [5] 
Results and discussion
Without AlN interlayer, the wafer bowing increases as much as 20 μm and cracks were found on GaN surface grown on 6-inch Si substrate. There were 3-step graded Al x Ga 1-x N layers to suppress internal tensile stress (x=0. [5] The sample grown with AlN interlayer had no cracks on the as-grown surface, and AFM revealed a very smooth surface morphology, including ordered atomic steps extending across the 5 x 5 μm 2 image area and root-mean-square (rms) roughness of 0.17 nm and 0.19 nm respectively as shown in Fig 2. The full-widths at half maximum (FWHM) of (002) and (102) GaN are 510~530 arcsec and 1021~1083 arcsec respectively. We have observed room temperature electron mobilities as high as 1900 ~ 1920 cm 2 /Vs at an electron sheet concentration of 1.1 ~ 1.5 x 10 13 cm -2 on HFET structure. Fig. 3 shows homogeneities of the Al content of AlGaN barrier and total thickness. It is clearly seen that epilayers were grown at the same growth rate without any crack on the 6-inch wafer. Devices were fabricated using a typical HFET based process, achieved with stepper lithography techniques.
To evaluate DC characteristic of HFET with 200 μm gate width, I D -V D curve is shown at Fig.5(a) . Breakdown voltages are around 664~692 V at the 3 points on whole 6-inch wafer area as shown in Fig.5 (b) . 
Conclusion
We have grown GaN epilayers and AlGaN/GaN HFET structure by MOCVD on 6-inch Si substrates with crack-free surface using HT-AlN interlayer. AlN interlayers were inserted at the interface of AlGaN and UID-GaN layer to reduce internal stress. We have characterized the epilayers and HFET structures electrically and structurally. Threshold voltage and on-state resistance map showed uniformity so that excellent crystal quality and homogeneities of each layer. Breakdown voltage as high as 600 V were achieved. This initial HFET performance suggests GaN-based HFETs have great potential on mass production for high power application. 
